Saturable stimulation of fatty acid transport through model cytoplasm by soluble binding protein.
To better define the role of soluble binding proteins in the cytoplasmic transport of amphipathic molecules, we measured the diffusional mobility of a fluorescent long-chain fatty acid, 12-N-methyl-(7-nitrobenz-2-oxa-1,3-diazol)aminostearate (NBD-stearate), through model cytoplasm as a function of soluble binding protein concentration. Diffusional mobilities were correlated with the partition of the fatty acid between membrane and protein binding sites. Cytoplasm was modeled as a dense suspension of liposomes, and albumin was used as a model binding protein. Albumin saturably increased NBD-stearate mobility through the membrane suspension approximately eightfold. Fatty acid mobility in the absence of albumin was identical to the mobility of the membrane vesicles (1.99 +/- 0.33 x 10(-8) cm(2)/s), whereas the mobility at saturating concentrations was identical to the mobility of albumin (1.65 +/- 0.12 x 10(-7) cm(2)/s). The protein concentration producing half-maximal stimulation of NBD-stearate diffusion (42.8 +/- 0.3 microM) was unexpectedly greater than that required to solubilize half of the NBD-stearate (17.9 +/- 3.0 microM). These results support a proposed mechanism for cytoplasmic transport of small amphipathic molecules in which aqueous diffusion of the protein-bound form of the molecule largely determines the transport rate. However, slow interchange of fatty acid between the binding protein and membranes also appears to influence the transport rate in this model system.